Key indicators: single-crystal X-ray study; T = 273 K; mean (C-C) = 0.003 Å; R factor = 0.026; wR factor = 0.069; data-to-parameter ratio = 12.6.
In the molecule of the title compound, C 14 H 10 ClNO 2 S, the dihedral angle between the almost planar benzothiazole ring system [maximum deviation = 0.005 (2) Å ] and the benzene ring is 1. 23 (9) . The conformation of the molecule is stabilized by an intramolecular O-HÁ Á ÁN hydrogen bond, forming an S(6) ring motif. In the crystal, molecules are linked into layers parallel to the ac plane by C-HÁ Á ÁO hydrogen bonds andstacking interactions [centroid-centroid distance = 3.7365 (12) Å ].
Related literature
For the biological activity of benzothiazole compounds see: Sreenivasa et al. (2009) ; Maharan et al. (2007) ; Pattan et al. (2005) ; Chohan et al. (2003) ; Bé né teau et al. (1999) . For the crystal structures of benzothiazole derivatives, see: Lakshmanan et al. (2011) ; Zhang et al. (2008) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry code: (i) x À 1; y; z þ 1.
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL, PARST (Nardelli, 1995) and PLATON (Spek, 2009 ).
2-(5-Chloro-1,3-benzothiazol-2-yl)-4-methoxyphenol
Sammer Yousuf, Shazia Shah, Nida Ambreen, Khalid M. Khan and Shakil Ahmad
Comment
The heterocyclic compounds containing the benzothiazole moeity as basic skeleton are well known to have a broad range of biological properties (Sreenivasa et al., 2009; Maharan et al., 2007; Pattan et al., 2005; Chohan et al., 2003; Bénéteau et al., 1999) . The title compound is a benzothiazole derivative synthesized in order to study the different biological activities of these compounds. In the title compound ( Fig. 1 ) the chloro susbtitued benzothiazole (S1/N1/C1-C7) and methoxy substituted phenol rings (C8-C13) are each planar with maximum devaiation of -0.005 (2) Å for atom C1. The dihedral angle between them is 1.23 (9)°. All bond lengths are in agreement with those found in related benzothiazole structures (Lakshmanan et al., 2011; Zhang et al., 2008) . The C5-H5A···O2 hydrogen bonds play an important role in stabilizing the crystal structure by forming a two-dimensional network (symmetry codes as in Table 1 , Fig. 2 ) which is further strengthened by significant π..π interactions between phenyl rings (Cg1···Cg2 i = 3.7365 (12) Å;Cg1 and Cg2 are the centroids of the C1-C6 and C8-C13 rings, respectively; symmetry code: (i) -1+x, y, z).
Experimental
In a 50 ml round-bottomed flask 2-amino-4-cholorobenzenethiol (0.159 g, 1 mmol), 2-hydroxy-5-methoxybenzaldehyde (0.152 g, 1 mmol), N,N-dimethylformamide (10 ml) and sodium metabisulfite (0.2 g) were added with continuous stirring. The reaction mixture was refluxed for 2 h and the progress of the reaction was monitored by TLC. After completion of the reaction, the mixture was allowed to cool at room temperature and addition of cold water produced a solid precipitate. Crystallization from ethanol afforded crystal of 2-(5-chloro-1,3-benzothiazol-2-yl)-4-methoxyphenol (0.235 g, 80.8% yield) which were found suitable for single crystal X-ray diffraction studies.
Refinement
H atoms of methyl and phenyl carbon atoms were positioned geometrically with 0.96 and 0.93 Å, respectively, and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (CH 2 ) or 1.5U eq (CH 3 ). A rotating group model was applied to the methyl group.
Computing details
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT (Bruker, 2000) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) , PARST (Nardelli, 1995) and PLATON (Spek, 2009 The crystal packing of the title compound. Hydrogen atoms not involved in intermolecular hydrogen bonds (dashed lines) are omitted. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.76761 (6) (18) H14A-C14-H14C 109.5 N1-C7-S1 114.79 (15) H14B-C14-H14C 109.5 C8-C7-S1 122.31 (15) supplementary materials sup-7
Acta Cryst. (2012). E68, o2877 S1-C1-C6-C5 −179.42 (15) O2-C12-C13-C8 −178.71 (18) C6-N1-C7-C8 179.54 (18) C11-C12-C13-C8 0.5 (3) C6-N1-C7-S1 0.3 (2) C9-C8-C13-C12 0.3 (3) C1-S1-C7-N1 −0.57 (17) C7-C8-C13-C12 179.88 (18) Hydrogen-bond geometry (Å, º) 
